Selective induction of cell cycle arrest and apoptosis in human prostate cancer cells through adenoviral transfer of the melanoma differentiation-associated -7 (mda-7)/interleukin-24 (IL-24) gene.
We have previously reported that overexpression of the melanoma differentiation-associated gene -7 (mda-7) using a replication-defective adenovirus (Ad-mda7), results in tumor-specific growth suppression and induction of apoptosis in wide variety of cancer cells. In the present study, we investigated the antitumor activity of Ad-mda7 and the underlying mechanism in human prostate cancer cells and normal prostate epithelial cells. Overexpression of MDA-7 induced significant (P=.001) suppression of cell growth and apoptosis in prostate cancer cells (DU 145, LNCaP, and PC-3). In normal prostate epithelial cells (PrEC) some degree of growth inhibition but not apoptosis was observed. However, the inhibitory effects in normal cells were less compared to tumor cells. Growth inhibitory effects were mediated by the intracellular and not by extracellular MDA-7 protein. Molecular effectors that are involved in Ad-mda7-mediated tumor killing included activation of the caspase cascade, and the induction of G2 phase cell cycle arrest through the inhibition of Cdc25C pathway. These results demonstrate the mechanisms by which Ad-mda7 exerts its antitumor activity in human prostate cancer cells. The antitumor activity combined with previously reported antiangiogenic and proimmune properties of Ad-mda7 can serve as a potential therapeutic agent for treatment of primary and disseminated prostate cancer.